INTRODUCTION
Since powerful radio sources reside in massive ellipticals (Best et al. 1998 ), finding radio galaxies at high redshifts is important to understand the radio evolution of galaxies. It had been noticed in the early 80's that the fraction of radio sources that can be optically identified is lower by a factor of 3 or more for steep spectrum radio sources of them were discovered through the radio spectral indexredshift correlation. Thus, this is the most efficient method to find HzRGs.
In addition to constraining models of formation and evolution of massive galaxies, HzRGs can also be used to study the environment at those epochs. Deep radio polarimetric observations of several HzRGs have shown large rotation measures (RM) of the order of thousands of rad m −2 (Pentericci et al. 2000; Carilli et al. 1997; Athreya et al. 1998; Kronberg et al. 2008) . Pentericci et al. (2000) also found that the fraction of radio galaxies with extreme Faraday rotation is increasing with redshift which is consistent with the hypothesis that the environment is denser at high redshift. Since at moderate redshifts large RMs are known to occur in radio galaxies residing near the center of clusters of galaxies, the HzRGs are an excellent tool to study the (proto) cluster environment at high redshifts. It is therefore important to identify and study as many HzRGs as possible.
A major programme to search for HzRGs using the radio spectral index -redshift correlation was carried out in the last decade using different radio surveys at 1400 MHz and lower frequencies (eg: Rottgering et al. 1994 , De Breuck et al. 2000 , 2002 Klamer et al. 2006 ; see also review by Miley and De Breuck, 2008) . The searches were mostly limited by the sensitivity limit of these shallow, widearea radio surveys. This bias has led to the detection of only the brightest HzRGs which are at the top end of the radio luminosity function (See section 2), which is about three orders of magnitude brighter than the luminosities at the lower end of FR-II population (Fanaroff & Riley, 1974) . Since steep spectrum radio sources are preferentially selected at low radio frequencies, deeper observations at these frequencies are needed to discover HzRGs that are 10 to 100 times less luminous than most of the known HzRGs, and these could be the high-redshift counterparts of more typical FR-II radio galaxies. The 150 MHz band of GMRT (Giant Metrewave Radio Telescope, India, http://www.ncra.tifr.res.in) with its large field of view (half-power beam width of 3 degrees), high angular resolution (∼ 20 ′′ ) and better sensitivity (∼ 1 mJy from a full synthesis observation) is well suited for this kind of work. For example, a steep spectrum radio source (α > 1) at the completeness limit of WENSS at 327 MHz (Rengelink et al. 1997) , will have a flux density > 65 mJy at 150 MHz. Our experience with GMRT at 150 MHz shows that it is possible to reliably detect sources more than 10 times fainter than this value. The large field of view of GMRT also enables us to detect close to thousand radio sources in a single pointing. Encouraged by this, we have started a programme to observe several carefully chosen deep fields at 150 MHz with GMRT with an aim to detect steep spectrum radio sources to flux density levels much fainter than that of known highredshift radio sources (see Section 2). As the sample at low radio frequencies goes deeper, the available surveys at higher radio frequencies such as FIRST won't be deep enough to get the spectral index estimates, particularly for steep spectrum sources. For example, from the present work, it is seen that if we use only the FIRST catalogue, 37% of the sources below 18 mJy at 150 MHz (which corresponds to 1 mJy at 1.4 GHz for a spectral index of 1.3) do not have counter parts in FIRST as against 9% for stronger sources. This limitation can be addressed by deeper surveys of this region at higher radio frequencies. Therefore, we have chosen the well known deep fields because significant amount of data already exist for them at higher radio frequencies and in the optical and infrared bands. These deep observations will allow us to estimate the spectral index for faint sources which are below the detection limit of NVSS or FIRST. The deep optical data will help to estimate the redshifts and eliminate nearby and known objects among the steep spectrum sources. Wherever needed, additional deep observations with the GMRT at 610 MHz will be obtained for a better estimate of radio spectra. In addition to the steep spectrum radio sources, this kind of survey will also help us to understand the evolution (LogNLogS) and spectral index properties of faint radio sources, to detect low-power FRI sources, relic emission and large angular size radio sources.
In this paper we present deep 150 MHz radio observations of the LBDS-Lynx field with the GMRT with the primary aim of detecting steep spectrum radio sources which are candidate HzRGs. The Leiden-Berkeley Deep Survey (LBDS) in the Lynx area (Windhorst et al. 1984) was carried out in the mid eighties to better understand the nature of faint radio sources and their cosmological evolution. Multiband optical data were obtained with the Kitt Peak Mayall 4m telescope and subsequently deep radio observations were carried out at 327 MHz and 1412 MHz with WSRT, complimented by 1400 MHz and 4860 MHz imaging with the VLA (Windhorst et al 1984 , Oort, 1987 , Oort et al. 1988 ). These radio observations showed a moderate increase in the number of radio sources below ∼ 5 mJy at 1.4 GHz, which were predominantly identified with blue galaxies, a population responsible for the upturn in the source counts at faint flux density levels . The spectral index studies of radio sources selected at 327 MHz in this region using the 327 MHz and 1400 MHz data showed that the median spectral index was flatter for fainter sources selected at 327 MHz (Oort et al. 1988) . The sources with the steepest spectra (α > 1) were mostly unidentified in the optical 4m telescope images, once again indicating that they were likely to be very distant.
The sources we detected at 150 MHz with the GMRT were compared with the deep observations of this region at 327, 610 and 1412 MHz with the WSRT and at 4860 MHz with the VLA. We have also used the available catalogues such as WENSS at 327 MHz and NVSS and FIRST at 1400 MHz to estimate spectral indices. We identify about 150 steep spectrum radio sources from this field. About twothird of them are not detected to the limit of SDSS, hence are strong candidate HzRGs. In Section 2, we present supporting arguments for reviving the search for HzRGs using the steep spectrum technique. Observations, data analysis and the data obtained are presented in Section 3. Results and discussions are presented in Section 4 and concluding remarks in Section 5.
RE-VISIT OF ULTRA-STEEP SPECTRUM TECHNIQUE FOR FINDING HZRGS
The method to find HzRGs using the correlation between steep radio spectrum and high redshift of the radio galaxy is the most efficient technique to discover HzRGs (e.g: Pedani, 2003 ; de Breuck et al. 2000) . Till date about 45 radio galaxies have been discovered with z > 3 using this technique. The 150 MHz flux densities of known HzRGs, extrapolated using the available spectral index and flux density measurements. The dotted line at the bottom indicates the observed 150 MHz flux density corresponding to the rest-frame FRI/FRII break luminosity. The dashed horizontal line is the GMRT detection limit from the present 150 MHz observation. It is clear from this figure that a large number 'normal population' of FRIIs, that are 10 to 100 times less luminous than the known HzRGs are yet to be discovered. Miley & de Breuck (2008) in their review have provided a table of all known HzRGs with redshift more than 2. We have independently surveyed the literature for an update on all HzRGs with redshift more than 3, which is provided in Table 1 . A total of 47 galaxies are listed in the table, which is arranged as follows: Column 1: Source Name; Column 2: redshift; Column 3: radio spectral index (in a few cases where the spectral index was not known, we have assumed a value of 1); Column 4: observed flux density at 1.4 GHz; Column 5: estimated flux density at 150 MHz using the spectral index and the 1.4 GHz flux density, given in Columns 3 and 4; Column 6: Reference.
In order to understand whether the known HzRGs represent typical FRII radio sources at high-redshifts, or the highest luminosity sources in that category, we have computed the expected flux density at 150 MHz corresponding to the FRI/FRII break luminosity (assuming standard cosmological parameters of Ωm of 0.27, Ωvac of 0.73 and Ho of 71 kms −1 Mpc −1 ; Bennett et al. 2003) . We assume here that the FRI/FRII break luminosity does not evolve significantly with redshift. At a redshift of 3, the FRI/FRII break luminosity corresponds to a flux density of ∼ 4 mJy at 150 MHz (taking a spectral index of 1 for the K-correction). The corresponding values at redshift of 4 and 5 will be ∼ 1.9 and ∼ 1.1 mJy, respectively.
In Figure 1 , we plot the observed flux densities at 150 MHz of all known HzRGs, computed using the available flux density measurements and the spectral index. The dotted line corresponds to the 150 MHz flux density at the FRI/FRII break luminosity computed for different redshifts, assuming Λ of 0.73 and ΩM of 0.27. It is clear from the figure that nearly all of the known HzRGs are two to three orders of magnitude more luminous than the FRI/FRII break luminosity. This is largely due to selection effects because nearly all the searches for steep spectrum radio sources use sky surveys such as WENSS and SUMSS (Mauch et al. 2003) at Per05 * The radio spectral index measurements were not available; so a spectral index of 1 was assumed. References: Jar01: Jarvis et al. 2001; deB01: de Breuck et al. 2001; Raw91: Rawlings et al. 1991; deB00: de Breuck et al. 2000; deB06: de Breuck et al. 2006; McC96: McCarthy et al. 1996; Kop06: Kopylov et al. 2006; McC90: McCarthy et al. 1990; Cac00: Caccianiga et al, 2000; deB02: de Breuck et al. 2002; Cha96: Chambers et al. 1996; Cru06: Cruz et al. 2006; Cru07: Cruz et al. 2007; Lil88: Lilly, 1988; van99: van Breugel et al. 1999; Bro06: Brookes et al. 2006; Bor07: Bornancini et al. 2007 low radio frequencies and NVSS at higher radio frequencies. This selection is biased towards stronger radio sources. The median flux density at 1400 MHz of the known HzRGs is ∼ 70 mJy and the corresponding flux density at 150 MHz is ∼ 1.3 Jy (90% of them are stronger than ∼ 0.5 Jy), whereas the FRI/FRII break luminosity is more than two orders of magnitude fainter.
The above argument implies that the known HzRGs represent the tip of the ice-berg in flux density. There are, potentially, a large number of HzRGs yet to be discovered which are expected to be 10 to 100 times less luminous than the known HzRGs (see Fig. 1 ). Although initially it was believed that there is a 'cut-off' in the radio luminosity function at high-redshift, subsequent to the discovery of several radio galaxies at z > 4, this evidence became suspect (Jarvis et al 2001) . The radio luminosity function (RLF) of HzRGs indicate that at luminosities 10 to 100 times lower than the known HzRGs, we could expect at least a 10 fold increase in space density of the radio sources beyond the redshift of 3 (Waddington et al. 2001) .
Systematic efforts are needed to find this population of radio galaxies, which are not at the brightest end of the radio luminosity function. As mentioned earlier, the most efficient method to find high-redshift radio galaxies is through the steep spectrum selection. This large gap, can thus be filled by searching for steep spectrum sources using deep radio observations at low frequencies. The present observation of the LBDS field at 150 MHz with the GMRT has an rms noise of ∼ 0.7 mJy/beam, and the source catalog has about 750 sources having a flux density of 4 mJy. The sky coverage is about 7 degree 2 for half-power beamwidth and 15 degree 2 to the 20% of the peak primary beam response in a given pointing. A source at the threshold of detection in the FIRST survey will have a flux density of > 10 mJy at 150 MHz for a spectral index steeper than 1. Compared to the 150 MHz flux densities of known HzRGs, this value is close to two orders of magnitude fainter. In the present case of LBDS-Lynx field, deep observations exist at 327, 610 and 1400 MHz, which allowed us to obtain reliable spectral index estimates for sources as faint as 7 mJy at 150 MHz. Using our observations, we have obtained about 100 radio sources with spectral index steeper than 1 having no optical counterparts in the SDSS. The median 150 MHz flux density for these sources is ∼ 110 mJy, which is an order of magnitude fainter than the median flux density at 150 MHz for known HzRGs.
OBSERVATION AND DATA ANALYSIS

GMRT 150 MHz observations
The 150 MHz observations of the LBDS-Lynx field centered at RA=08h41m46s and DEC=+44d46 ′ 50 ′′ (J2000) were carried out with the Giant Metrewave Radio Telescope (GMRT) on December 11, 2006 using a bandwidth of 16 MHz, between local midnight to morning in order to reduce the radio frequency interference (RFI). The GMRT consists of 30 antennas, each of 45 meter diameter located 90 km from Pune, India and operates at five frequency bands from 150 MHz to 1450 MHz (Swarup et al. 1991) . For determining the flux density scale, standard flux calibrators (3C147 and 3C286) were observed and their flux densities at 150 MHz was estimated using the Perley-Taylor scale (Perley & Taylor 1991) . From the estimate of median spectral index of the sources in the field (0.78), which was close to the expected value (e.g: Oort, Steemers & Windhorst, 1988) , we infer that the error in the flux density scale is 10% at 150 MHz. The data were recorded in the spectral line mode with 256 channels of 62.5 kHz bandwidth per channel at 150 MHz to minimise the effect of bandwidth smearing. A phase calibrator was observed for five minutes for every 30 minutes of on source observation. The data were analysed using AIPS++ (v1.9;build #1556; see Sirothia 2008 , Sirothia et al. 2009 ). While calibrating the data, bad data points were flagged at various stages. The data for antennas with relatively large errors in antenna-based gain solutions were examined and flagged over certain time ranges. Some baselines were flagged, based on closure errors on the bandpass calibrator. Channel and time-based flagging of the data points corrupted by radio frequency interference (RFI) was done by applying a median filter with a 6σ threshold. Residual errors above 5σ were also flagged after a few rounds of imaging and self-calibration. The final image was made after several rounds of phase self-calibration, and one round of amplitudeand-phase self-calibration, where the data were normalized by the median gain found for the entire data. The primary beam correction was applied to the final image. Oort et al. 1988 , Reng97: Rengelink et al. 1997 , WindPvt: Windhorst, unpublished data, Beck95: Becker et al. 1995 , Cond98: Condon et al. 1998 , Wind84: Windhorst et al. 1984 , Oort87: Oort 1987 , Wind85: Windhorst et al. 1985 , Donn87: Donnelly et al. 1987 3.2 Ancillary radio data Deep radio observations of this field are available at 327, 610 and 1412 MHz using the WSRT and at 1400 and 4860 MHz with the VLA (See Table 2 ). The 1412 MHz observations with the WSRT 3 km array have the east-west beam of ∼ 12.5
′′ and rms noise of 0.12 to 0.2 mJy/beam (Windhorst, Heerde & Katgert, 1984 ) from a 12 hour observation. The resolution is comparable to that of GMRT at 150 MHz. The second set of observations cover a smaller area of ∼ 0.7 degree 2 , but reach a deeper flux density limit of 0.3 mJy (Oort and Windhorst, 1985) . A third set of deep observations at 1412 MHz of the region has detected 349 sources down to 0.1 mJy (Oort, 1987) . A total of 580 sources are found in the combined 1412 MHz catalogue. Deep observations with the VLA at 1462 MHz were also carried out which yielded a little over 100 sources above a flux density limit of 0.23 mJy . The resolution of this VLA image was ∼ 15
′′ , comparable to the WSRT resolution at 1412 MHz. The LBDS region was also mapped at 327 MHz using the WSRT with a resolution of about an arc-min. Above a 5 σ limit of 4.5 mJy, a total of 384 sources were found (Oort, Seemers & Windhorst, 1988) . The 610 MHz catalog (unpublished) has ∼ 400 sources stronger than 1.3 mJy. The VLA and WSRT observations at 5 GHz were also used, though they cover a small part of the area. Table 2 gives the summary of all available data, and Figure 3 shows the areal overlap with the GMRT observations. However, all these observations combined cover less than 50% of the GMRT 150 MHz area. We also use the WENSS data at 327 MHz and NVSS and FIRST data at 1400 MHz for the entire field.
RESULTS AND DISCUSSION
The 150 MHz source catalog
A catalogue of sources out to the 20% of the peak primary beam response was created with the peak source brightness greater than 6 times the local rms noise value. The details of the source extraction criterion are given in Sirothia et al. (2009) . The final catalogue contains about 750 sources above a flux density limit of ∼ 4 mJy. Since the rms is not uniform across the image (rms is higher away from the phase center and also near a few bright sources), the actual completeness limit of this catalog is higher than this limiting value. The median flux density of the catalogue is ∼ 26 mJy. The majority (about two-third) of the sources are unresolved within the resolution of the observation. About 18% of the sources are significantly extended (larger than about 0.5 arcmin). Close inspection of these sources suggests a range of morphology, such as FR-II, FR-I, one sided jets, relic types, etc. Further details on these sources and their properties is beyond the scope of this paper. The mean position offset at 150 MHz with respect to the FIRST position is about -0.019±3.27 arc-sec in RA and -1.61±3.12 arc-sec in DEC. A portion of the table is presented in (McGilchrist et al. 1990 ). In Fig. 4 we plot the GMRT differential source count and for comparisons with previous surveys we also plot the source count from 7C survey for the same region (Hales et al. 2007 and references therein). We believe that our 150 MHz sources are dominated by a cosmological population of AGNs.
Spectral index estimates
The counterparts for the 150 MHz sources at higher radio frequencies were searched within a 20
′′ radius from the 150 MHz position. In addition to the published deep observations of the LBDS field at 327, 610, 1412, 1462 and 4860 Figure 4 . LogN-LogS of the 150 MHz sources. We present sources extending to an order of magnitude deeper than previous surveys. At higher flux densities we are consistent with the 7C survey at this frequency (Hales et al. 2007 ). The source counts for 7C survey are shown for the same region as that covered by the GMRT.
MHz, we used the WENSS catalog at 325 MHz and the NVSS and FIRST catalogs at 1400 MHz to obtain the spectral index of sources found at 150 MHz. Since the aim of the project is to search for steep spectrum sources, the spectral indices were computed using the GMRT 150 MHz catalog as the primary catalog. The spectral index was computed if a counterpart was found at 610 MHz or at any of the higher frequencies. If the counterpart was seen only at 327 MHz, the spectral index was not computed, since the two frequencies are quite close by and the error in the spectral index would be large. Nonetheless, if the source was detected at 327 MHz either in WENSS or at the deep observation of this field at 327 MHz, this value of flux was also used to fit the spectrum along with other available measurements. The typical error on the spectral index estimate was about 0.1, or better. A small fraction of the sources (3%) do not fit well with a straight spectrum and these are mostly sources with spectral turnover. Analysis of these sources is beyond the scope of this paper. The spectral index distribution is presented in Fig. 6 . The full table is available online. A total of 639 sources out of 765 (83%) have spectral index determined. The remaining 17% sources are mostly weak radio sources with a median flux density of ∼ 9 mJy, or fall in the regions where deep observations at higher frequencies do not exist. The median spectral index of the sample is 0.78 (Fig. 5 ). This is in good agreement with the similar measurements available in the literature (e.g., Oort, Steemers and Windhorst, 1988; Gruppioni et al. 1997 ). About 15 sources have spectra index flatter than 0.1, 100 sources have spectra flatter than 0.5, 157 have a spectral index steeper than 1, and about 20 have spectral index steeper than 1.3. The steep spectrum sources are of primary interest in this work, and we discuss these sources in the next section. Our sample of steep spectrum sources consists of sources with spectra steeper than 1 (and not 1.3 as used by several authors earlier) for the following reasons; (a) Despite the fact that most previous searches are limited to sources with spectral index steeper than 1.3, the median spectral index of known HzRGs is 1.31. (b) Though Klamer et al. (2006) have shown that the spectra for the majority of HzRGs are straight over a large frequency range, evidence for spectral curvature cannot be ruled out completely (Bornancini et al. 2007 ). This means that at frequencies as low as 150 MHz, a higher cut-off in the spectral index will translate into even higher cutoff at the rest-frame of high-redshift objects. (c) From the P − α relation (Mangalam & Gopal-Krishna, 1995; Blundell et al. 1999) , sources which are less powerful (at low radio frequencies) can have marginally flatter spectra. Since we are aiming to detect HzRGs that are 10 to 100 times less luminous than the known HzRGs, we could miss HzRGs if we adopt a steep spectral index cut-off of 1.3. Finally, our catalogue will be cross-checked against SDSS for possible optical counterparts, which would naturally eliminate any nearby objects that have steeper spectral index for any other reason (e.g: synchrotron losses in galaxy clusters). Therefore, we adopt a spectral index cutoff of 1, which yields a sample of 157 radio sources selected at 150 MHz, which are then compared with available deep optical observations. Figure 7. Radio spectra of a few steep spectrum sources without an optical counterpart in SDSS. Note that for majority of the sources, the spectrum is straight over the frequency range from 150 to 1400 MHz. Figure 6 . The spectral index distribution of sources detected at 150 MHz (Sν ∝ ν −α ). The spectral index was computed whenever a counterpart was found at 610 MHz or higher frequencies, irrespective of detection at 325 MHz. The dashed line shows the spectral index limit corresponding to five sigma limit of FIRST.
There is a weak trend indicating that the fainter sources tend to have flatter spectra.
Optical Counterparts in the Sloan Digital Sky Survey (SDSS)
The position accuracy at 150 MHz is not good enough to search for optical counterparts in SDSS. We have cross matched the sample of 157 sources, with spectral index steeper than 1 with VLA FIRST survey (Becker et al 1995) . The position accuracy in FIRST survey is better than an arcsecond. If the counterpart is seen in FIRST, we have taken the position from FIRST survey to obtain better accuracy. When multiple components were seen in FIRST, the FIRST images were inspected and the position of the core (or the centroid in case of a clear compact double lobe structure) was chosen. In a couple of cases, the radio structures were such that there was one unresolved compact component and a second component which is extended. In such cases, we have taken the position of the unresolved component. In this procedure, it is possible that we have missed likely counterparts in some cases. Among the 157 sources, 8 sources did not have counterparts in FIRST and hence the 150 MHz position was used to cross match with SDSS.
We positionally matched each steep spectrum source position with the photometric object catalog (PhotoObjAll) from the most recent (DR7) release of the Sloan Digital Sky Survey (SDSS; Abazajian et al. 2009 ). 59 radio sources from this sample had at least one SDSS primary object within 6 arcsec (38% identification). The remaining 98 sources had no optical counterpart in SDSS within 6 ′′ radius and these are listed in Table 4 . This radio source optical identification fraction is similar to that found by Ivezic et al. (2002) (30%) by cross-matching FIRST survey sources with SDSS.
Photometric redshifts
The SDSS Catalog Archive Server (CAS) includes photometric redshift estimates for most galaxies with flux measurements in multiple SDSS filters. Two independent methods have been used to estimate the photometric redshift 1. A template fitting method (Csabai et al. 2003 ) with outputs listed in the table photoz of the CAS and 2. A neural network based method (Collister & Lahav 2004 ) with outputs listed in table photoz2 of the CAS. The neural network based technique suffers from larger uncertainties and biases for faint galaxies, because training examples with known spectroscopic redshifts are not numerous enough for these objects. We, therefore, chose to use only the photometric redshifts obtained by the template fitting method. 44 of our 157 steep spectrum radio sources have a total of 57 potential optical counterparts with listed photometric redhifts. Note that the number of optical counterparts is greater than the number of steep spectrum sources, because a few radio sources have more than one galaxy with photometric redshift lying within the 6 arcsec search radius. The photometric redshifts range from 0.02 to 0.75. The redshift histogram for these galaxies is shown in Fig 8. 
Sample of steep spectrum sources
We present the sample of steep spectrum radio sources which do not have SDSS counterparts in Table 4 . The median 150 MHz flux density for these sources is ∼ 100 mJy, which is more than an order of magnitude fainter than the median flux density at 150 MHz for known HzRGs (section 2). If we further divide the sample into two parts, one with 1 < α < 1.3 and α > 1.3, we find that the fraction of sources without identification in SDSS is 63% for sources with 1 < α < 1.3 and 68% for sources with α > 1.3. Although this difference is not statistically significant, the trend of increased fraction of sources without identification in SDSS for sources with steeper spectra goes in the expected direction.
A few examples of the radio spectra among these sources are given in Figure 7 . One of the sources with steepest spectrum (α = 1.53; GMRT084437+442558) has measurements at 150, 327, 1412 and 4860 MHz. We have inspected the spectra where three or more frequency measurements are available for signatures of spectral curvature. There is no clear indication of spectral curvature in most of the sources. Since the frequency range is just one order of magnitude, higher frequency radio data are needed to further investigate the question of spectral curvature. The absence of spectral curvature in these data is consistent with the results of Klamer et al (2006) , also argued that the spectral curvature is unlikely to be the reason for steepening of the radio spectra at high-redshifts.
One of the steep spectrum source without SDSS counterpart (GMRTJ084533+455835), is unresolved at 150 MHz, but resolves into a clear compact FRII source of about 8 arcsec size in VLA FIRST. Using the 150 MHz flux density and FRI/FRII break luminosity, we estimate that this source should be at a redshift of ∼ 2 or higher (for its luminosity to be above the FRI/FRII break).
Notes on individual sources:
Among the 98 steep spectrum sources that do not have counterparts in SDSS, 68 are unresolved sources and have only one component in 1.4 GHz FIRST as well. Among the remaining 30 sources, we discuss those which show significant structure, many of which are unlikely to be at high-redshift (Figure 9 ), but remained unidentified in SDSS either due to confusion in getting the correct radio component and position or due to dust obscuration in the host galaxy. GMRTJ083349+432020: This is a well defined double radio source at 150 MHz as well as in FIRST. The lobes appear to be of FR-II type, however they are not compact, and seem to have 'diffused out'. Since the core is not visible, the SDSS identification is difficult. The spectral index of this source is 1.37. From the relaxed morphology of the lobes, this could be an example of 'dead AGN', as highlighted recently using 74 MHz and NVSS data (Dwarakanath & Kale, 2009) . GMRTJ083405+453443: The 150 MHz map does not reveal any structure. However, the FIRST image shows interesting 'one-sided jet' morphology. There is a compact component appearing like a core at the north-east end and extended emission towards the south-west resembling a lobe, but lacks clear hotspot near the edge. The plume like structure to the right is also unusual. This is an interesting source worth further high-resolution observations to understand the unusual morphology. GMRTJ083507+453628: The structure at 150 MHz just resolves into two lobes, which are mostly resolved out in FIRST. This indicates that the lobes do not have compact hotspots. This steep spectrum is suggestive of the lobes belonging to 'dead AGN'. GMRTJ083833+461651: This is one of the steepest spectrum source in the sample with the spectral index of 1.53. The 150 MHz images does not resolve two lobes clearly. The FIRST image shows three structures. However, the central emitting region does not appear like a core. It is possible that the two emitting regions on either side are a pair of lobes, and the central component is an unrelated source. GMRTJ084105+445045: An asymmetric triple with a bright core at 150 MHz? The FIRST image resolves this into a linear double and a likely unrelated source. At first sight, this double radio source resembles the 'double-double' morphology, however closer inspection reveals that the inner pair of lobes is more relaxed than the outer pair, which is inconsistent with the standard double-double morphology (Schoenmakers et al. 2000) . GMRTJ084711+454015: Appears to be a double at 150 MHz. The lobes on either side showed extended diffuse emission. The FIRST image clearly resolves the eastern lobe into a diffuse 'relic' type morphology and the west lobe into a head-tail looking structure. There is no known cluster in this region. The spectral index of diffuse region alone is 1.2
CONCLUDING REMARKS
The radio spectral-index redshift correlation is the most efficient method used to detect high-redshift radio galaxies. Up to now, about 45 radio galaxies beyond redshift of 3 have been discovered using this method. We have shown that this known high-z population is just the tip of the iceberg, in the sense that they are the most luminous objects in this class. Radio sources which are 10 to 100 times less luminous than these are yet to be discovered, and these are essential to fully understand the cosmological evolution of radio galaxies. We have initiated a major programme to search for steep spectrum radio sources with the GMRT with the aim to detect high-redshift radio galaxies of moderate luminosity. The fields for this programme are carefully chosen such that extensive data already exist at higher radio frequencies and deep optical imaging and/or spectroscopy is also available for most of the fields.
Here we have presented the results from deep 150 MHz low frequency radio observations with the Giant Metrewave Radio Telescope (GMRT), India reaching an rms noise of of ∼ 0.7 mJy/beam and a resolution of ∼ 20
′′ . Further, several deep observations exist, mainly at 327, 610 and 1412 MHz for this field. The radio spectral index analysis of the sources in the field was done using these deep observations and also using the WENSS at 325 MHz and the NVSS and FIRST at 1400 MHz. We have demonstrated that this GMRT survey can search for high-redshift radio galaxies more than an order of magnitude fainter in luminosity compared to most of the known HzRGs. We provide a sample of about 100 candidate HzRGs with spectral index steeper than 1 and no optical counterpart to the SDSS sensitivity limits. A significant fraction of the sources are compact, and are strong candidates for high-redshift radio galaxies. These sources will need to be followed up at optical and near-infrared bands to estimate their redshifts.
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